Dietary intake was assessed in 50 patients in hospital by using a dietary history method and computer based system for data collection and standard food tables to calculate the composition of nutrients. The results were compared with those from a weighed assessment that was calculated by using both food tables and manufacturers' food analyses. The use of the food tables overestimated mean (SEM) individual nutrient intakes by between 2*5% (1.5%) and 15-5% (3-0%). The mean errors associated with the dietary history assessment varied from -23% (7-8%) for fat intake to +21-4% (8.5%) for carbohydrate intake.
Introduction
Information on dietary intake is often required in clinical practice. '2 It is usually obtained by a dietitian based on an interview with the patient and sometimes the relatives. The nutrient composition of the diet is then determined using food tables such as McCance and Widdowson's The Composition ofFoods which list, under numerative food codes, the nutrient compositions of many foods and dishes.3 A single food code corresponds to average values for several recipes and brands. The dietitian assigns a food code to each food item and estimates its weight from the description given by the patient. In large hospitals and in research units dietary assessment is facilitated by using a computer program containing the food tables: food codes and weights are entered and the composition of the diet is obtained on a printout. Otherwise the nutrient composition of the diet has to be calculated by hand.
There are several disadvantages in using the dietary history method for assessing food intake. Trained staffare required and the assessments are time consuming and tend to be inaccurate. [4] [5] [6] [7] There are also inherent inaccuracies associated with the use of the food tables.8'0 Computers have several applications to medicine." It should be possible, using a computer based system, to improve the accuracy of dietary assessment by facilitating data collection. A patient operated, computer based system has been devised in our department to assess dietary intake and is the first of its kind.
The aim of this study was to validate this computer based system for assessing dietary intake in patients in hospital.
Methods
Fifty patients (25 men, 25 women), mean (SD) age 49 5 years, who were admitted to general medical beds in this hospital were entered into the study. Patients were excluded if they were over 70 years of age, if they showed evidence of maldigestion or malabsorption, if they were unable to take or retain oral nourishment, or if they followed a restricted diet. Patients who had tumours of gastrointestinal origin or hepatic metastases and patients who had received chemotherapy in the three weeks before the study or in whom the gastrointestinal tract had been irradiated were also excluded. Significance of the differences between: Weighed assessments calculated by using manufacturers' food analyses and food tables-5p<09001.
Dietary intakes assessed by the dietary history and computer based system and the assessments made using the weighed assessments calculated by using food tables-that is, the apparent errors-**p<0 05, ***p<0001. Dietary intakes assessed by dietary history method and computer based system and the assessments made by using the weighed assessment calculated using manufacturers' food analyses after subtracting the food table errors-that is, the true errors-tp<005, ttp<O:001.
the weighed assessment and computer program containing the food, tables. Differences were expressed as percentages. For each patient the errors associated with the dietary history and computer based assessments of dietary intake were determined by comparing the intakes calculated by using these methods with those from the weighed assessments. Comparisons with the dietary intakes calculated by using the weighed assessment and the food tables determined the "apparent" error off the dietary history and computer based methods, as the errors inherent in the use of the food tables are included. Comparisons' with the dietary intakes calculated by using the weighed assessment and the manufacturers' food analyses, after subtracting the food table errors, determined the "true" error of the dietary history and -computer based methods of assessment. These errors were expressed as percentages and group means calculated from the individual data.
The degree to which energy values and combined nutrient values were overestimated or underestimated by the dietary history and computer based methods of assessment were determined by comparison with the weighed assessments that had been calculated using the manufacturers' food analyses after subtracting the food table errors. Estimates were expressed as percentages.
Data were analysed using Student's paired t tests. Significance was defined as p<0 05.
Results
Food losses were of the order of 0 1% of the total weight of food provided or 3% ofdaily energy intake. In the 50 patients the mean (SD) duration ofthe interview and the time taken to calculate the dietary composition was 20-4 (8 3) minutes and the mean time taken to complete the computer based assessment was 22-1 (4 5) minutes. The difference was not significant. Patients had no difficulties in completing the dietary interview or the computer based assessment.
Dietary intakes determined from the weighed assessment differed significantly when calculated by using the food table values and the manufacturers' food analyses. The use of food tables for data processing resulted in overestimates in the mean (SEM) intakes of energy of 9-1% (1-5%) (p<0001), protein 8-0% (1-7%) (p<0 001), fat 15-5% (3 0%) (p<OO-01), and carbohydrate 2-5% (1 5%) (NS). (table II) . There was a close relation, however, between the weighed assessments calculated by using the food tables and the manufacturers' food analyses (fig 1) .
Differences were observed in the dietary intakes calculated by using the dietary history method and'the weighed assessment. The mean (SEM) apparent errors associated with this method of data collection, determined by comparison with dietary intakes calculated by using the weighed assessment and food table values, varied from -17-70/o (6-8%) for fat intake (p<0001) to + 19-6% (8 0%) for carbohydrate intake (p<0.05) (table II) . The true errors associated with this method, determined by comparison with dietary intakes calculated by using the weighed assessment and manufacturers' food analyses after subtracting the food table errors, varied from -23% (7 8%) for fat intake (p<0001) to +21-4% (8 5%) for carbohydrate intake (p<0.05) (table II; fig 2) . Differences were. also observed in the dietary intakes calculated by using the computer based system and the weighed assessment. The mean (SEM) apparent errors associated with this method of data collection, determined by comparison with dietary intakes calculated by 'using the weighed assessment and food table values varied from 0% (3 9%) for carbohydrate intake (NS) to +8 50/% (3-4%) for protein intake (NS) ( Overall, 30%/o of the assessments of total nutrient intake calculated by using the dietary history method were within -20% to +20% of the values obtained from the weighed assessment and manufacturers' food analyses; 18% were within -10% and +10%. Similar degrees of accuracy were observed in the assessments of total energy intake (fig 3a) . Overall, 56% of the assessments of total nutrient intake calculated by using the computer based system were within -20% to +20% of the values obtained from the weighed assessment and manufacturers' food analyses; 31% were within -10% to + 10%. Sixty per cent of the assessments of total energy intake calculated by using this system were within -20% to + 20% of the actual values; 40% were within -10% to + 10% (fig 3b) .
Discussion
Information on dietary intake is required to assess nutrient state, to determine a baseline for therapeutic dietary regimens, and to monitor changes in body weight and intake of nutrients. This information is usually obtained by a dietitian during an interview with the patient and, if necessary, the relatives. These assessments are not accurate"7 but may provide useful information when undertaken repeatedly in patients who act as their own controls. This study was designed to validate the use of a computer based system for assessing dietary intake. As a preliminary step the errors that are inherent in the use offood table values for calculation of the nutrient composition of the diets were carefully assessed. Overall, the use of the food tables significantly overestimated nutrient intakes by 3% to 16%, and this source of error was taken into account when determining the accuracy of dietary intakes assessed by the dietary history method and the computer based system. Food losses amounted to only 3% of total energy, which compares favourably with the losses reported in other studies.'5 Several potential sources of error could still be identified, however. Firstly, assessment of intake over three days may not be representative, although recent evidence suggests that three days should be sufficient.'6 Secondly, the diet chosen by the patient might not reflect his or her normal diet, although care was taken to provide a variety of popular foods for menu selection. Finally, food composition might vary over time, and the manufacturers' food analyses might be inaccurate. The errors from these sources were assumed to be small.
The results of the study show that the assessments of dietary intake using the computer based system were more accurate than those using the dietary history method, although both assessments took about 20 minutes and used similar formats. Overall, 56% of the computer assessments of total nutrient intakes were within -20% to +20% of actual values compared with only 30% of the dietary history assessments; 31% of the computer assessments were within -10% to + 10% of actual values compared with only 18% of the dietary history assessments. The dietary history assessments in this study are probably more accurate than those obtained ordinarily, as the dietitian was experienced, had only a few foods to deal with, and knew that her performance was being monitored.
There are several disadvantages in using a dietary history method for assessing intake apart from its inaccuracy. Trained staff are required, the assessments may be time consuming, and the assessments are not standardised and cannot therefore be easily compared. There are, however, some advantages. During the interview valuable information may be obtained about food preferences, cooking methods, and available finance. In addition, the dietitian can form a relationship with the patient, and there is the opportunity for patient education.
The-advantages of a computer based system for assessing dietary intake apart from its accuracy are: no trained staff are required for data collection, the assessments are standardised and hence reproducible, and the system is portable and operated by the patient. The computer based system as described here provides an accurate, reproducible, convenient, and inexpensive method for assessing dietary intake.
